Editorial NEws Radio astronomy lurking in your laptop
John O'Sullivan, a radio astronomer, has received the 2009 Australian Prime Minister's Prize for Science for technology that was devised to improve radio astronomy, but now allows fast and reliable wireless computing for all of us -genuine knowledge transfer in action. Every time you click through to the net or check your email using wi-fi, you are using technology developed for radio astronomy. In the 1970s O'Sullivan and his colleagues in Australia's Commonwealth Science and Industrial Research Organisation (CSIRO) were looking for radio waves from exploding black holes, and were faced with the problem of cleaning up the very faint signals. O'Sullivan co-authored a paper describing the use of Fourier transforms to cope with the distortions of light passing through the atmosphere, linking their use at optical and radio wavelengths -techniques now known as adaptive optics. He went on to apply these techniques to the faint radio signals he was seeking, but he and CSIRO colleagues realized that the same techniques could help pick up radio frequency signals to link computers without wires. Problems in wi-fi networking can arise from the complex signals resulting from the many reflections in a typical room or building. O'Sullivan's method worked here, too, and CSIRO put it into action, refining the method and obtaining patents for the technology now used worldwide. A multidisciplinary approach also paid dividends, as O'Sullivan, who combined expertise in physics and electrical engineering, also designed a computer chip to do the processing, not only for these wider applications, but also for the Australia Telescope at Narrabri, built for Australia's bicentennial in 1988. O'Sullivan's career took him into industry to head teams working on wireless technology and satellite television, before returning to astronomy. He is now working on the Australian Square Kilometre Array Pathfinder telescope.
The Prime Minister's Prizes for Science are Australia's pre-eminent awards for scientific achievement, given to active researchers in any scientific discipline whose work advances human welfare or benefits society. O'Sullivan receives a medal and lapel pin, plus a cash grant of around £170 000. For 60 years it has been apparent that the Sun is an odd star: compared to other stars of its type, it has low levels of lithium. Now astronomers led by Garik Israelian of the Astrophysical Institute of the Canaries, Tenerife, Spain, have conducted a census of 500 stars with the HARPS spectrograph at the European Southern Observatory and found that the 70 of them known to have exoplanets also have low levels of lithium. Something in the formation of planets around a star appears to lower its lithium levels.
Lithium would be expected to exist at fairly constant levels in stars like the Sun, as it is one of the light elements mainly produced just after the Big Bang. But there is much less lithium in the surface layers of the Sun than expected, without there being a mechanism to remove it. The convective zone below the surface does not get hot enough for lithium burning, for example. So the low levels of lithium in these stars (1% of that in comparable stars without planetary systems) suggests that some other process destroys this element; the coincidence with planet formation suggests a link. "Like our Sun, these stars have been very efficient at destroying the lithium they inherited at birth," says team member Nuno Santos of the University of Porto, Portugal. "Using our unique, large sample, we can also prove that the reason for this lithium reduction is not related to any other property of the star, such as its age." Now the search is on for the physical mechanism. "There are several ways in which a planet can disturb the internal motions of matter in its host star, thereby rearranging the distribution of the various chemical elements and possibly causing the destruction of lithium. It is now up to the theoreticians to figure out which one is the most likely to happen," concludes Michael Mayor of Geneva Observatory, Switzerland.
It is possible, for example, that the presence of planets may increase mixing in the host star, and deepen the convective zone, leading to more lithium burning during planet formation, perhaps. The international team published their findings in Nature.
